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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 
Listing of Claims: 

Please cancel claim 22 without prejudice. 

Please amend claims 1, 3, 9, 15, 17, 20, 21, 23, 37, and 39 as follows: 

1. (currently amended): An apparatus for the two cycle computation of a plurality of 
types of complex multiplication, the apparatus comprising: 

a first storage means for storing a first complex operand and a second complex operand, 
the first complex operand including real component Xr and imaginary component Xi, the second 
complex operand including real component Yr and imaginary component Yi; 

multiplier means for simultaneously performing multiplications in a first cycle of 
operation to produce products Xr*Yr, Xr* Yi, Xi*Yr and Xi*Yi . the multiplier means comprising 
an input to receive a signal indicating a type of complex multiplication to be performed : 

a second storage means for storing products Xr* Yr, Xr*Yi, Xi*Yr and Xi*Yi; 

adder means for simultaneously performing additions and subtractions in a second cycle 
of operation to produce reat-a conjugated or nonconjugated r esult (Xr*Yr) (Xi*Vi) /inA. 
imaginary result CXr*Yi>KXi* Yrt if depending on t he type of complex multiplication beiago be 
performe d is a nonoonjugatod operation, said adder means Author for operating to aimultanoeuflty 
perform additions and oubtraotiona in tho oo oond oyolo of op e ration to produce real result 
(Xr*Yr) + (Xi*Yi) and imaginary result (Xi*Yr) (Xr»Yi) if the typo of complex multiplication 
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b e ing p e rform e d io a conjugated operation:, said multiplier means routing produced products to 
the second storage means in response to the received signal indicating the type of complex 
multiplication to be performed and aligning the produced products in the second storage means 
for subsequent addition or subtraction with each other, 

a multipl e x e r coupl e d to the multiplier moans and t he adder means? said multiplexor 
oolooting which produced products we added to or subtracted from each other bas e d on the typo 
of complex multiplication b e ing p e rforme dcomprising an input to receive the signal indicating 
the type of complex multiplication to be performed, the adder means adding or subtracting the 
aligned produced products in response to the received signal; and 

a third storage means for storing the results of said adder means. 

2. (original): The apparatus of claim 1 further comprising: 

accumulator means for simultaneously performing accumulation in the second cycle of 
operation to accumulate the results of said adder means with the current contents of said third 
storage means, 

wherein said third storage means is further for storing the results of said accumulator 

means. 

3. (currently amended): The apparatus of claim 2 further comprising: 
extended precision storage mean s for storing an interim result. 

wherein said accumulator means is further for simultaneously performing accumulation 
in the second cycle of operation to accumulate the results of said adder means with both the 
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current contents of said third storage means and the ourront oontont s interim result stored iiu rf- 
said extended precision storage means, 

wherein said extended precision storage means is for storages extended precision results 
of said accumulator means at the completion of the accumulation means . 

4. (original): The apparatus of claim 3 wherein: 

the complex operand components Xr, Xi, Yr and Yi are each 1 6 bits, 
the real and imaginary results are each 32 bits, and 
the extended precision results are each 8 bits. 

5. (original): The apparatus of claim 1 wherein: 

the complex operand components Xr, Xi, Yr and Yi are each 1 6 bits, and 
the real and imaginary results are each 32 bits. 

6. (original): The apparatus of claim 1 wherein multiplier means is further for 
simultaneously performing multiplications in the second cycle of operation utilizing a second 
pair of operands. 

Claims 7-8 (canceled). 

9. (currently amended): A two cycle method for performing a plurality of types of 
complex multiplication of a first complex operand and a second complex operand stored in a first ■ 
memory device, the first complex operand including real component Xr and imaginary 
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component Xi, the second complex operand including real component Yr and imaginary 
component Yi, the method comprising the steps of: 

performing simultaneous multiplications in a first cycle of operation to produce products 
Xr*Yr, Xr*Yi, Xi*Yr and Xi*Yi; 

receiving a signal indicating a type of complex multiplication to be performed: 

routing pr oduced products to a second memory device in response to the signal indicating 
the type of complex multiplication to be performed: 

steri»g^Iigaingj)roduc^ Xr*Yr, Xr*Yi, Xi*Yr and Xi*Yi in athe second memory device 
in the first cycle of operatio n depending on the type of complex multiplication to be performed : 

selecting which stored products are added to or subtracted from each other based on a 
type of complex multiplicatio n to be performed ; 

performing simultaneous additions and subtractions in a second cycle of operation to 
produce rea fa conjugated or nonconiugated result (Xr*Yr) (Xi* Yi) and imaginary rooult 
(Xr*Yi) - HXi* Yr\ if depending on t he type of complex multiplication tobeieg performed-kha- 
nonoonjugotod operation ; 

performing oimultonoouo additiono and oubtraotions in th e oeoond oyolo of op e ratura -te- 
produc e r e al r e oult (Xr*Yr)+(Xi*Yi) and imaginary result (Xi*Yr) (Xr+Yi), if tho typo of 
eompl e x multiplication boing p e rform e d is a conjugated operatio n^-and 

storing the real and imaginary results of the additions and subtractions in a third memory E 
device in the second cycle of operation. 
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10. (original): The method of claim 9 further comprising, before the step of storing 
the real and imaginary results, the step of: 

performing accumulations in the second cycle of operation to accumulate the results of 
the additions and subtractions with the current contents of the third memory device. 

11. (original): The method of claim 9 further comprising, before the step of storing 
the real and imaginary results, the step of: 

performing accumulations in the second cycle of operation to accumulate the results of 
the additions and subtractions with both the current contents of the third memory device and the 
contents of an extended precision register. 

1 2. (original): The method of claim 1 1 further comprising the step of: 
storing the extended precision accumulated result in the extended precision register. 

13. (original): The method of claim 1 1 wherein: 

the complex operand components Xr, Xi, Yr and Yi are each 16 bits, 
the real and imaginary results are each 32 bits, and 
the extended precision results are each 8 bits. 

14. (original): The method of claim 9 wherein: 

the complex operand components Xr, Xi, Yr and Yi are each 16 bits, and 
the real and imaginary results are each 32 bits. 

15. (currently amended): An apparatus for the single cycle computation for a plurality « 
of types of complex multiplication, the apparatus comprising: 
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a first storage means for storing a first complex operand and a second complex operand, 
the first complex operand including real component Xr and imaginary component Xi, the second 
complex operand including real component Yr and imaginary component Yi; 

multiplier means for simultaneously performing multiplications in a first cycle of 
operation to produce products Xr*Yr, Xr*Yi, Xi*Yr and Xi*Yi , the multiplier means comprising 
an input to receive a signal indicating a type of complex multiplication to be performed : 

adder means for simultaneously performing additions and subtractions in the first cycle of 
operation to produce rea la conjugated or nonconiugated result (Xr+Yr) (Xi*Yi) and imaginary 
result (Xr»Yi>h(Xi»Yri if depending on t he type of complex multiplication tobemg performed-is- 
o nonoonjugotod operation, said odder moano further for simultaneously performing additions and 
subtractions in the first cycl e of operation to produce real r e sult (Xr* Yr>+(Xi+Yi) and imaginar y- 
result (Xi»Yr) (Xr*Yi) if the type of oomplox multiplication being performed is a conjugated 
op e ration; , said multiplier means routing produced products to the second storage means in 
response to the receive d signal indicating the type of complex multiplication to be performed and 
aligning th e produced products in the second storage means for subsequent addition or 
subtraction with each other. 

a multiplex e r coupl e d to the multiplier moans and t he adder mean s, oaid multiplexer 
oolocting which produc e d products are add e d to or gubotraotod from e ach other based on the typo 
of compl e x multiplication being porform e dcomprising an input to receive the signal indicating 
the type of complex multiplication to be performed, the adder mea ns aridinp ; or subtracting the 
aligned produced products in response to the received signal. : and 
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a third storage means for storing the results of said adder means. 
16. (original): The apparatus of claim 15 further comprising: 
accumulator means for simultaneously performing accumulation in the first cycle of 

operation to accumulate the results of said adder means with the current contents of said third 

storage means, 

wherein said third storage means is further for storing the results of said accumulator 

means. 

17- (currently amended): The apparatus of claim 16 further comprising: 
extended precision storage mean s for storing an interim result 

wherein said accumulator means is further for simultaneously performing accumulation 
in the first cycle of operation to accumulate the results of said adder means with both the current 
contents of said third storage means and the current contonts interim result stored in- of said 
extended precision storage means, 

wherein said extended precision storage means is-fet storages extended precision results 
of said accumulator means at the completion of the accumulation means . 

18. (original): The apparatus of claim 17 wherein: 

the complex operand components Xr, Xi, Yr and Yi are each 16 bits, 
the real and imaginary results are each 32 bits, and 
the extended precision results are each 8 bits. 

19. (original): The apparatus of claim 15 wherein: 

the complex operand components Xr, Xi, Yr and Yi are each 1 6 bits, and 
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the real and imaginary results are each 32 bits. 

20. (currently amended): The apparatus of claim 15 wherein multiplier means is 
further for simultaneously performing multiplications in &ea second cycle of operation utilizing 
a second pair of operands. 

21. (currently amended): AnThe apparatus of claim IS for the oinglo ovolo 
computation of a plurality of typeo of complex multiplication, the apparatus further c omprising: 

a first otorago moano for storing q first compl e x oporond and a second complex operand, 
th e first compl e x op e rand including roal component Xr end imaginary - component Xi, tho second 
compl e x op e rand including real component Yr and imaginary component Yi; 

multiplier moans for simultan e ously performing multiplications in a first cyclo of - 
op e ration to produce products Xr*Yr, Xr*Yi, Xi*Yr and Xi+Yi; 

a oooond storage m e ans ? 

addor / accumulator means for simultanoouoly performing additions and oubtrootionp in tho 
first cycl e of op e ration to produce real r e sult (Xr*Yr) (Xi*Yi) and imaginary result 
(Xr+Yi)+(Xi*Yr) if tho typo of complex multiplication being performed io a nonconjugatod 
operation, said adder/accumulator means further for simultan e ously performing additions and - 
subtractions in tho first cycl e of operation to produce roal result (Xr»Yr) i (Xi*Yi) and imaginary 
result (Xi*Yr) (Xr* Yi) if th e typo of complex multiplication being p e rformed io a conjugated 
op e ration, said adder/accumulator m e ans io further for s imultan e ously performing accumulation 
in th e s e cond oyolo of operation to accumulat e tho results with the current contonts of said s e cond 
storag e moons, 
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wherein paid oooond otorago means is further for otoring tho acoumulatod rooulto of said - 
adder/accumulator moans; and- 

a logical array coupled to the multiplier means and the adder/accumulator means, said 
logical array aligning the produced products to determine which produced products arc added to 
or subtracted from each other based on the type of complex multiplication being performed 

22. (cancelled) 

23. (previously presented): A single cycle method for performing a plurality of types 
of complex multiplication of a first complex operand and a second complex operand stored in a 
first memory device, the first complex operand including real component Xr and imaginary 
component Xi, the second complex operand including real component Yr and imaginary 
component Yi, the method comprising the steps of: 

performing simultaneous multiplications in a first cycle of operation to produce products 
Xr*Yr, Xr*Yi, Xi*Yr and Xi* Yi; 

receiving a signal indic ating a type of complex multiplication to be performed: 

routing produced products to a second memory device in response to the signal indicating 
the type of complex multiplication to be performed: 

ste^aligningjjroducts Xr*Yr, Xr* Yi, Xi*Yr and Xi* Yi in atoe second memory device 
in the first cycle of operatio n depending on the type of complex multiplication to be p erformed: 

ali^^storiiig.the stere daligned products to determine which stored products are added 
to or subtracted from each other based on athe type of complex multiplication being performed; 
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performing simultaneous additions and subtractions in the first cycle of operation to 
produce teafa conjugated or nonconjupated result (Xr* Yr) (Xi+Yi) and imaginary result 
(Xr* Yi) I (Xi» Yri, if depending on t he type of complex multiplication tobemg performed-is^a- 
nonconjugatod operation ; 

p e rforming simultaneous odditiono and subtractions in tho first oyolo of operation te - 
produoo roal result (Xr*Yr)+(Xi*Yi) and imaginary' rooult (Xi*Yr) (Xr+Yi), if tho typo of 
oompl e x multiplication b e ing porformod is a oonjugatod operation; and 

storing the real and imaginary results of the additions and subtractions in a second 
memory device in the first cycle of operation. 

24. (original): The method of claim 23 further comprising, before the step of storing 
the real and imaginary results, the step of: 

performing accumulations in the first of operation to accumulate the results of the 
additions and subtractions with the current contents of the second memory device. 

25. (original): The method of claim 23 further comprising, before the step of storing 
the real and imaginary results, the step of: 

performing accumulations in the first cycle of operation to accumulate the results of the 
additions and subtractions with both the current contents of the second memory device and the 
contents of an extended precision register. 

26. (original): The method of claim 25 further comprising the step of: 
storing the extended precision accumulated result in the extended precision register. 

27. (original): The method of claim 25 wherein: 
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the complex operand components Xr, Xi, Yr and Yi are each 16 bits, 

the real and imaginary results are each 32 bits, and 

the extended precision results are each 8 bits. 

28. (original): The method of claim 23 wherein: 

the complex operand components Xr, Xi, Yr and Yi are each 16 bits, and 

the real and imaginary results are each 32 bits. 

Claims 29-36 (canceled). 

37. (currently amended): An apparatus for the two cycle computation of a plurality of 
complex multiplication, the apparatus comprising: 

a first storage register for storing a first complex operand and a second complex operand, 
the first complex operand including real component Xr and imaginary component Xi, the second 
complex operand including real component Yr and imaginary component Yi; 

a multiplier for simultaneously performing multiplications in a first cycle of operation to 
produce products Xr*Yr, Xr*Yi, Xi* Yr and Xi*Yi , the multiplier means comprising an input to 
receive a signal indicating a type of complex multiplication to be performed: 

a second storage register for storing products Xr*Yr, Xr*Yi, Xi*Yr and Xi*Yi; 

an adder for simultaneously performing additions and subtractions in a second cycle of 

s . 

operation to produce feela conjugated or nonconiugated result (Xr+Yr) (Xi*Yi) and imaginary 
result (Xr*YiH(Xi*Yrt if depending on the a type of complex multiplication tobeiftg performed- 

12 



PACE 16/24 • RCVD AT 6/20/2005 9:37:45 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/2 • DNIS:8729306 * CSID:919 806 1690 • DURATION (mm-ss): 08-02 



6-20-05; 9 : 32AM ; PR I EST LAW OFFICES 



1919 606 1690 



# 17/ 24 



Appl.No. 10/004,010 

Amdt. dated June 20, 2005 

Reply to Office Action of May 1 9, 2005 

ig anonoonjugatod operation, odd addor monno furthor for oimultonoouoly performing additiono 
and oubtmotiono in tho oeoond oyolo of operation to produce real rooult (Xr*Yr) + {Xi»Yi) and- 
imaginory rooult (Xi»Yr) (Xr»Yi) if tfao typo of complex multipliootion being performed is a 
conjugated oporationi . said multiplier mean s routing produced products to the second storag e 
means in response to the received signal i ndicating the type of complex multiplication to he 
performed and aliening the produced products in the second storage means for subseq uent 
addition or subtraction with each other t 

a multiplexor coupled to tho multiplier and t he adde r, paid multiplexer selecting whioh 
produced products oro added to or subtracted from each other bacod on tho typo of oomplox 
multiplication being performe d comprising an input to receive the signal indicating the typ e nf 
complex multiplication to be perform ed, the adder means adding or subtracting the aligned 
produced products in r esponse to the received sig nal; and 

a third storage register for storing the results of said adder means. 

38. (original): The apparatus of claim 37 further comprising: 

an accumulator for simultaneously performing accumulation in the second cycle of 
operation to accumulate the results of said adder with the current contents of said third storage 
register, 

wherein said third storage register is further for storing the results of said accumulator. 

39. (currently amended): The apparatus of claim 38 further comprising: 
an extended precision storage registe r for storing an interim result 
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wherein said accumulator is further for simultaneously performing accumulation in the 
second cycle of operation to accumulate the results of said adder with both the current contents of 
said third storage register and the ourront cont o nt s interim result stored u^ ef said extended 
precision storage means, 

wherein said extended precision storage register **-fer storiaggg extended precision results 
of said accumulato r at the completion of the accumulator . 

40. (original): The apparatus of claim 39 wherein: 

the complex operand components Xr, Xi, Yr and Yi are each 1 6 bits, 
the real and imaginary results are each 32 bits, and 
the extended precision results are each 8 bits. 

41. (original): The apparatus of claim 37 wherein: 

the complex operand components Xr, Xi, Yr and Yi are each 1 6 bits, and 
the real and imaginary results are each 32 bits. 
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